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(5^ Abstract: A process for the production of pentaeiythritol diphosphonates represented by the general formula (5). character- 
ized by compnsing reacting phosphonis tricloride with pentaerythritol in the presence of an inert solvent to form pentaeiythritol 
ilSHniT /t' T^lf P^"*^: ^.^"^'^l dichlorophosphite with an amlkyl alcohol to fonn a pentae^rthrit^ diphosphite 
ha^ de, heat-tr^ting Uie pentawythntol diphosphite halide at a tempeiaturc of 80 to SOO'C: (5) [wherein Ar' and Ar^ are each 
aryl; and R^ R^ R^ and R' are each hydrogen, aryl. or a hydrocarbon group]. According to the invention, specific pentaerythritol 
SSslSentTn ""^ " °" "^""^ ^^•'^ » ^'^^^'y -ivan^eous 
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WOO 2/0 9 2 6 9 O^H^ig^{c::feViX«. i^^>i^)l^>^jLiJ h- 
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■^T^ (1) '^^^ti^-O^JiVT.V h-JVi^^au^xyr-i h^^^T (a 
25 Ri^c). (B) m-^>^J^u::^V h-jVz^^ua^.xyr-i ht^ (2) T^^ti 
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20 ;P>'xx;i.s> t::7x-;i.s. :^:75^;^s^T^o, R^ r 

^ R«:fe<i;tXR«;&i. 7jcSI^^, X5^;i.». #a>^Dk?;i/^, 

25 jm. R\ R\ R'^^UR'iliiTKmm^. :7xx;i.ST*t). # 



wo 2004/060900 „^ 

PCT/JP2003/016754 

6 ' 

3, 9-tfX (:7x-;M5^;1/) -3, 9-i^:t^V-2, 4, 
8, 10-^h^:t^'^-3, 9->5ziNX:7TXtfD [5. 5] 'i7>^^>, 3, 
5 9-bfX ((2-^5";i/>'xn;U) ^^JV) -3, 9->?:t-4^y-2. 4. 8. 
lO-^-h^^t^^-S, 9-$^3lNX:7TXfcfn [5. 5] '>>x;!JX 3, 9 
-b'X ((3-^5^;W:7a:n;i/) -3, 9-i^:t^-^-2, 4. 8, 1 

O-'T^-h^rt^l^— 3, 9->?7^^X:7rXtr^ [5. 5] 3, 9- 

tfx ((4-p<5^;i/:7x-;i/) -3. 9->?:t^v-2, 4, s, 1 0 

10 — 3, ^-^J'^rsT.yrT.MU [5. 5] ^y'rtiZ^. 3. 9-h' 
X ((2. 4-i^pt5^;i/>'x::n;i') -3, 9-V^^v-2, 4, 8. 

1 0— 7=-h^:^4^lJ— 3. 9->?JiN;^>'TXlfD [5. 5] ^>^ijy. 3. 9 
-IfX ((2, 6-5^p^5^;i.:7x-;i/) -3. 4, 

8, 1 0-7^h^:r=^^-y— 3, 9->?7^^X:7TXt^D [5. 5] ^7>-7^;<7>, 3, 
9-lfx ((3, 5->?^^;i/:7xr:;i/) -3. 9 -s^:t=^^y- 2. 4, 

8. 1 0 — X h 3 , 9->?7}N7.:7TXtfD [5. 5] ^y'rtiy. 3, 

9-t*x ((2, 4, e-hu;?^^^;!/^^-;!.) -3, 9-i^:t^y- 

2, 4, 8, 9->?3i^X:7T:J^^^P [5. 5] 

3, 9-t*x ((2- s e c ->^^;i/:7xn;i') -3, 9->?::i-:^^y 

-2, 4, 8, lO-^V^-t^^-Z, 9-z^'^7.yry^\fiU [5. 5] ^> 

^tiy. 3, 9-tfx ((4-s e c-:/5^;i/r7x-;w) i^j-M -3, 9->? 

:^4^y-2. 4, 8, 1 0 3, 9 ->?3}N;^y tT. tf P [ 5 . 
5] ^>5^:^j>, 3, 9-lfX ((2, 4->?-s e c->»'5^;i/yx::i;i/) ^5=- 
)V) -3, 9->?:t^y-2, 4, 8. 1 0 —7" h^rt^-y— 3, 9->^Ji^Xy 
T::^trn [5. 5] 3, 9-tfX ((2, 6->?-s e c->^5^;i/ 

yx-;i.) -3, 9->^:t^y-2, 4, 8, 1 0 -5=-h^;r^iJ— 3. 

9->?3iNxy7Xfcrp [5. 5] ^y'rijy. 3. 9-ifx ((2, 4, 6-h 
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V-s e c-y^}Vy:iL:=.)V) -3, 9-i^^^V-2, 4, 8, 1 0 

-y^-h^^t^-ir-S, S-v^sf.J^y'rXtfn [5. 5] 

3, 9-tfX ((2 - t e T t-y^)Vyx.-)V) -3, 
y-2. 4, 8, 1 0-T-h^:t^it-3, 9 -i^3jNX:7T;^k!D [5. 5] ^ 
5 >'ft!>. 3. 9-lfX ((4- t e r t -y5^;i'>'xn;W -3. 9 

--^-^^^-2. 4, 8. 1 0-5=•^^:t^•t^-3, 9-v^5jNX7TXbfn [5. 
5] ^>y'tiy. 3, 9-fc'X ((2, 4->?- t e r t -y^^Jl/^'x:!;!/) ;< 
-3. 9— :^:t^y-2, 4, 8. 1 O-^h^rt^^+h- 3, 9->?5j>;^ 
:7rxtfn [5. 5] ^y^fijy. 3. 9-lfX ((2, 6->?-tert-:/ 
10 -3, 9--J:^^V-2, 4, 8, lO-T^h^^^+h 

-3, 9->?3j^XyTXt^D [5. 5] ^y^rtiy. 3. 9-t'X ((2, 4, 
6-hU-tert -r^5^;i/y X— - 3 , 9 ->^::r^V- 2 , 4, 
8, 1 0— 5^h^:t=^^-t)— 3, 9-v?3}>X:7rXtfD [5. 5] ^>^iiy. 
3, 9-lfX ((4-Eyx-;i/) -3, 9->':t^y-2. 4, 8. 

15 1 0— 5^h7^c^^1^--3, 9->?7f:X:7T7.tfD [5. 5] ^y^rtsy. 3, 9 

-ifx ((i-:?-y5^;i/) -3, 9 —:^::t-^y- 2, 4, 8. 10—7^ 

h^:t^i^-3, 9 ->?7}NXyTy^tfP [5. 5] ^yfljy. 3, 9-t:'y?> 
((2-:^y5^;W -3, 9-i^:t^y-2, 4, 8. lO-'T^h^rr 

^1^—3, 9->>3i^xyT;^tfn [5. 5] tjyftiy. 3, 9-ify^ ((1- 

T>hU;W -3. 9->':t-^y-2. 4, 8, l^-'fV'y^^^- 

3. 9-i?/jNX>'7XtfD [5. 5] ^y^tiy. 3, 9-tf;^ ((2-T>h 
U;i/) -3, 9->?:t^y-2, 4, 8. 1 0— T-h^:^^-b— 3, 9 

-5^5fsxyr::^trn [5. 5] ^yrtty. 3, 9-t?x ((9-T>hU;i/) 

p^^^;!') -3, 9->^::^-;^y-2, 4, 8, 1 0 -7^h^:t^+h- 3, 9->?3fc 

xyT7.bfD [5. 5] ^y^%y. 

3. 9-b*X (l->^x-;Vx^;W -3. 9->?:t^y-2, 4, 8, 10 
-"rVy-^^-^-Z, 9->^3jNXyTXlfD [5. 5] ^y^ti^^ 3. 9-lf 
X (2-p^5^;p-2-yx-;ux^;U) -3, 9->?::^-4^y-2, 4, 8, 1 0 
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-5=-h^:t^ti— 3. d—y^T.yrT.ifu [5. 5] 3, 9-lf 

7. (z^yj^HJV^^M -3. 9-i^:t^^j-2, 4, 8, 1 0 
-3, 9->^7fc;^>'TXtfD [5. 5] ^>^:^>, 3, 9-fc'x (hU:7x:^ 
;M5=^;I/) -3, 9-5^:t^y-2, 4, 8, 1 0-5^h9^=^-+h-3. 9->^ 

5 5jN;^:7TXbfn [5. 5] 

3-:7xri;M5^;u-9- ((2. 6 -5^^^;i/:73in;i/) -3, 9 

-S?:t^y-2, 4, 8, 1 0— 7=-h^:^-^it-3. 9->^7K;^:7TXlfP [5. 

5] ^7>5^;^7>, 3->'a^-;i/^^;i.-9- ((2. 4 ->^- t e r t 

^5^;i/) -3. 9->^:t=^y-2, 4, 8, 1 0-5^h^:r^iJ— 3, 

10 9->^3tcx:7TXtfn [5. 5] ^y'f^y. 3 -:7xn;M5^;i/- 9 - (1- 
:7xri;i/X5^;W -3, 9-i?:t^y-2. 4, 8, 1 o-7^h^:t4^-y— 3. 

g-v^jjNXv'Ty^tfn [5. 5] ^.y^^y. 3-yx,=Lji^^)V-9—yyx. 

n;M^;U-3. 9->?:^-:^^y-2. 4. 8, 1 0-T-h^:^^1f-3, 9->? 

3i^xyT7.t!D [5. 5] ^y^:fyy. 3- ((2, Q--J:^^}Vy3:.zL)V) ^ 

15 -9- (l->'x-;i/X5^;0 -3. 9-$^::f4^y-2. 4. 8, 10- 

"T-Vy^^^^-z, Q-i^'^:^y7x\±u [5. 5] ^y^tiy. 3- ((2. 
4->^- t e r t -::^^;i/>'xn;i/) -9- (1 -:7x-;i/X5^;i/) - 

3. 9->^:t^y-2, 4, 8. 1 0 -T^h^i^^^^it- 3, 9 ->?sf;x:7TX tf 

n [5. 5] ^yrijy. 3->?r7xx;i/>^5^;i/- 9- (i-7xx;px^;0 

20 -3, 9-v?^^y-2, 4, 8, 1 0-7^h^:t^-y— 3, ^-^Ji^T^yrT. 

\±u [5. 5] ^y^tiy. 3->?>'xx;i/^5^;i/-9- ((2. 6->^pC5^;i. 

:7xx;P) -3, 9-S^::rJ^-y-2, 4. 8, 1 0-5^h9:t^1^— 3, 

9->^5fvX^7 7'Xt!n [5. 5] ^y^fjy. 3 -$^:7xx;i/^5^;i/- 9 - 
((2, 4->^- t e r t -y^;u:7xx;i.) -3, 9->^:t^y-2, 

25 4. 8. 1 O-^^h-^rT^i^— 3, 9-i?JfNX:7T7.tfP [5. 5] ^yf^y 

;^d^T%)3. 9-^d7s (yx.~Jl^^)V) -3, 9->^:t^y-2. 4, 8, 

1 o-^h^:t^-y— 3. 9->?3iNx:77XtfD [5. 5] ^y^tiy. 3, 9 
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-t'X (l-:7x-;l/X5^;l/) -3. 9-v^:t4^y-2. 4, 8. 
^^ir-3, 9-z^:^Xy7X\fU [5. 5] •^>t^^>, 3. (v?:? 
xx;M5^;1/) -3, 9-i>:t^V-2, 4, 8. 1 0 -t" h^r^^lJ— 3, 9 
-i^4^;^:7TXtfn [5. 5] •>>5^;^>*W*b<. #JcTIBiC (5-a) T 
5 ^$n-S3. (7xr:;M5^;W) -3, 9->?:t^y-2, 4, 8. 1 

o-y'h^:i'=¥^-3, 9—y^7.yrx}da [5. 5] oy^t!> iz^^>i^ 



XArK atH^. :7xx;i/S^ #S^vu;1/S. #ah;w;i/»> 1 - 

R^ R«:fej:a?R«j^>t. tK^®^. x5^;i.«. ^arT'D If #a 

:f'^)m. ^m^>^jm. yp^x;i/». >'xx;us. ^Sh;^-^;!.^. #a 
^ri^U;!/*. #a^^x;i/S. t->^5^;i/:7xx;u», h'yxx;i/S. ±y 

20 xx;ps. R\ R\ RS:fej:rXR«j&t. tK^j^^. :7xx;i.s-e^ 

#^C0*b<«Ar^ Ar 2;0^:7xx;i.^, R3, r4^ R5^J;t)CR 65j,t7X 

Mci^mz}t. 3, 9-HX ((:7xx;M5^;W :t=¥-» -2. 4. 8, 10 
-5=-h^:t^U— 3, 9-$?5fcX:7TXh!D [5. 5] ^>y^^>. 3. 9-b' 
25 X (((2-p^5^;i/:7xX;l/) -2, 4, 8. 10-7^h^:^+ 

•y— 3, 9-e^3^^x77Xtr^ [5. 5] •:7>7':^3X 3, 9-fc*7. (((3-^ 




O— Chfe CHg— O 



(5-a) 



10 
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^)l^yaz:zj\,) -t^^^) -2, 4, 8, 9- 

>?7j>X>^TXtfD [5. 5] t7>^tl>. 3. 9-lfX a{4:-^^)Vy^- 
)V) t^zy) -2. 4. 8. lO-^V^-t^^-s, ^-z^^^^yr 

xtrn [5. 5] ^>5':fyy. 3, (((2, 4-5?;<5^;i.:7a:n;0 ^ 

5 :t^>/) -2. 4, 8, 1 0-5^h7:r^^1J— 3. 9 ->?7hx:7 rXtfO 

[5. 5] ^>^i3>^ 3, 9-HX (((2. Q-z?:^^)Vyx.-)V) 

-2, 4, 8. 1 0 -7^h^:^4^i^— 3, 9->?:j>7.:7rXt!n [5. 
5] ':7>7^:^>. 3. 9-fc'x (((3. 5->^^5^;i.>'in;u) 

-2. 4, 8. 1 0-5=-h^;r^+h-3, 9 -e^7^^x:7T7.bf □ [5. 5] 
0>y':^>. 3. 9-tfX (((2, 4, 6 - h U pC5^;i.:7xn;W 

-2, 4, 8. 1 0-5=-h7:^-^lJ--3, 9->'3i^X:7rXt!D [5. 5] 

3. 9-t:X (((2-s e c->^5^;i/>'x-;i/) :^-:^'» -2. 4, 

8. 1 0-5^h^:t^-y— 3. 9-e?4NX:77XtfP [5. 5] 3. 
9-lfX (((4-s e c-:7'5^;i.>'xr:;0 :f.^}V) ^^zy) -2, 4, 8. 1 
^-'rV'y^^-^-Z, 9-f^j}NX:7TXtfP [5. 5] ^y^rtiy^ 3. 9- 
t'X (((2, 4->>-sec-:;^^;i/:7x-;p) ^r^-s^) _2, 4. 8. 

1 o-5^h^:t^-y— 3, 9-s^3j>x:7rxt!n [5. 5] ^>^t!>. 3, 9 

-IfX (((2, ec-zr^)Vya^-)V) ^^)V) :t^-» -2. 4. 

8. 1 0-5^h^::t-c^1^— 3, 9-e^xh:X:77Xtfn [5. 5] ^>^:^>. 3, 
9-b'X (((2. 4, 6-hV-s ec-:/^)Uya^-jl.) ^^)\,) :t=¥^^) - 
2, 4, 8, 1 0-5"h^:t-^lJ— 3, 9 -S?3iN;:^:7TX tfD [5. 5] 

3, 9-t*X (((2- t e r t-:/5";W:7x-;0 -2, 4. 

8. 1 0— r-h^:^^tl— 3, 9 -e^7i^;^:7TXtfP [5. 5] r^>y':fy>. 3, 
9-bX (((4- t e r t-:/5^;U:7x-;i.) :t^i.) -2, 4, 8, 

1 0-5=-h^:^^i^— 3. 9-i^7}sX:7TXtfP [5. 5] '^>5=^;?7>. 3, 9 
-kfX (((2. 4-5^- t e r t-y5^;P:7x-;P) :^-:^,» -2, 4. 
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8. 1 0-5^h^:^-^-y— 3, 9->'jJ^X:7TXtfO [5. 5] ^>fi:j>. 3, 

(((2. 6--J-tei t-^^)Vy3LZL)V) -2, 
4, 8, 1 0— 7^h^:t=^^-tJ--3, 9->?Ji^X:7T;^tfD [5. 5] ^>y':fy>. 
3, (((2, 4. 6-hU- t e r t-:7'5^;i/:7x:n;W ^f^^ 

5 V') -2, 4, 8, 1 0-5^h^:t^1J— 3, 9 ->?7}nX>'tX t!P [5. 5] 

3, 9-h*X (((4-lf >'x-;l/) ::*-^>/) -2, 4, 8. 10-5=- 

h^:t^D—Z, 9->?7iNX:77'Xtfn [5. 5] ^>^^>. 3. 9-lfX 
(((l-::^:75^;^) -2. 4. 8, 1 0-5^h^:t^lJ— 3, 

10 9-i^4^x>'TXt!P [5. 5] ^y^'ijy. 3, 9-Hx (((2-:^:7^;0 

-t^-^) -2. 4, 8, 1 0-5^h'^:t^1^— 3, 9 ->^3jcX:7TXb! 

D [5. 5] ^>'ftiy. 3, 9-tfx (((i-T>hu;i/) 

-2. 4, 8. 1 0— 7^h^:t^-y— 3, 9 -i^^^Xy^rX tfD [5. 5] ^> 
"rijy. 3, 9-tfX (((2-T>hU;i/) -2, 4. 8. 1 

0 -5^ h 3 , 9->^3iN;^:7 7';^fcrn [5. 5] ^y'rijy. 3. 9- 

tfX (((9-T>hU;0 p^^^;!') -2, 4, 8, 1 0 -7" h 

-3, 9->'7^:x:7T;^t^P [5. 5] ^7>^*>, 

3, 9-t'X ((1->^X-;UX5^;0 -2, 4, 8. 10-5=-h^ 

:^^1f-3, 9-5^3iNX>'T;^tfn [5. 5] ^>^tS>. 3. 9-trx ((1 
-;<5^;P-l->^x:::;i/X5^;W :t^-» -2, 4, 8, i o -5^ h^^T^+h- 

3. g-i^Tt^x^'T'XtfD [5. 5] ^>^ij>. 3. 9-tfx ((>^:7xx;i/ 

-2. 4. 8. 1 0-^h^:r:^^+)— 3. 9 - >^5j>X :7 r X tf 
D [5. 5] ^y'fijy. 3. 9-tfX ((hU:7xn;M5^;V) :t4^>-) -2. 

4. 8, 1 0-5^hb:^^lJ--3, 9 -v^/JnX^' rXtfP [5. 5] r^>^ti>. 

3- (:7xx;i/^5^;i.) :t4^i^-9- ((2, 5 -e^^5^;i/:7xx;i/) 

}V) :^^->-2, 4, 8, 1 0-xh^:t^^^1f-3, 9 ->?3}N;?.:7rXtf P [5. 
5] "Oy^ffiy. 3- (7x-;M^;U) ::r^v-9- ((2, 4->?-ter 
t :^-)V) :^4i^-2. 4. 8. 1 0 -^^h^rt^-th- 3, 



wo 2004/060900 

PCT/JP2003/016754 

12 

9->^:^xyr7.}^a [5. 5] ^>^ti>. 3- (:7ac-;M^;0 

9- (l-:7xn;i/X5^;P) :t^>'-2, 4. 8. 1 0-5^h^:t-^i^— 3, 9 

-S?JKX>'TXtfD [5. 5] ^y^rtiZy. 3- (:73:-;M5^;W :t+>'-9 

- (e^:7a:-;i/^5^;U) :^-:^^>^-2, 4. 8, 1 0 — T^h^^t^i^— 3, 9->? 

5 3i^x:7TXtfD [5. 5] ^y^ij>. 3- ((2, 6->?^5^;u:7a:-;i.) 

rt^^v—Q- (1 -:7ni-;i/X5^;i/) :^3rzy-2, 4, 8, 10-5"h^ 
3, 9->?3j^X>'7Xt!n [5. 5] ^>^tl>s 3- ((2, 4->? 

- t e r t -:f5^;v:7xn;i/) :^^zy- 9 - (1 -:7ac— ;vx^;p) :t 

=^v^-2. 4. 8, 1 0— 7^h^:t^-y— 3, 9 -S^/}>X:7 rT. tfn [5. 5] 

10 ^>^t}>. 3- (>':7xx;m5^;1/) :t=^>'-9- (i-:73;x;i/x5^;w :t 

^>'-2, 4, 8, 1 0— 7^h^:r=^^-y— 3. 9->?sjNy^:7rXtfn [5. 5] 
^y'rtjy. 3- (>^:7xx;U^5^;i.) rt^^^-g- ((2. 6-i?^^;W>'x 
x;i/) :t^i>-2, 4. 8, 1 0-T-h^:^-^-y— 3, 9->^3iN7.:7r 

XtfD [5. 5] ^>v^t!>. 3- (>^7acx;i/^5^;i/) 9 _ ((2, 

A-z^- text -^^)VyaL-)V) :t=¥z^-2, 4. 8. 1 0-5^h 

^:t=¥'*)—S, 9-e?3f:X:7r7>lfO [5. 5] ^ yy'io >if}m^V\^\ 

f3:-^^-Ch3, 9-b'X ((:7a:x;M^;i/) rt-c^v-) -2, 4. 8, 10-5^ 
h^:t^^-3, 9->^7i^X:7TXtfn [5. 5] ^>y':fy>. 3. 9-tfX 
((1 -2, 4. 8. 1 0-5^h^:t^+f--3. 9 

-i^Tt^7.yrx}^u [5. 5] '>>t';^7>, 3, 9 - hf X ((-:^:7xx;i/p^5^ 

;p) ^t^v') -2, 4, 8, 1 0-^h^:t^1J— 3, 9 - ^^tJnX :7 t X t! n 

[5. 5] ^>^:fy>tim^V<. #ic3, 9-tfx ((:7aix;i/^5^;i.) 

>') -2, 4, 8, 1 0-T-h^:^4^-y— 3, 9 -S^3i>X:7T>^ tf n [5. 5] 
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13 

mi^n^o mkmmmti is b 7 9 8 3 \zM^<D-j}vu-r^^m^m' 

0 ^It-fy^-V^. SfcJIS K8404-1887 iZ^-^tl^miZ. fb^SJS^TCD 



5 0 0 p T?m&rF'V$> D . M{C$?* b < -^tKW 1 0 0 p pm&Tf (D^<D 

>i5'xuxu h-;Hi. ^!t-izm^^^mm\zMmnm-^'i±^^tiz^v)n^^t 

^>:$7xU7;u h-;i/^HitibU >cD^;utt;tcoviT 



2004/060900 PCT/JP2003/016754 

14 



-mmmm 

^^'^^ '7^;^/>. F5^:^7>, >?x^;i^x— 5^;K d tf;i/x-5^;K >>rf^;i/ 
*b<«5 0 0 ppmOT, 0 0 ppmOTTfe^o 



wo 2004/060900 PCT/JP2003/016754 

15 



M^-7kmM^m^m^i 5 0 0 0 p pmOT©*)©^. ttf^V<}t 1 0 0 0 p p 
mJs^T, M\zpf^V<}t5 OOP pmOT©*>®Ti5^o 

5^;i/--t>>?;i/T^X hU:7xx;WT^>. hU^>>^;UT5X hU>'a::!^5=- 
;WT^>. N. N->?^5^;1/TXU>. N, N- e^X^;i/TXiJ N. N. 
N'. N' 7"h^X5^;Mi$^>i?T5>, N, N, N', N' — 7^h^^5^;i'X 
^1/>S^T5X N, N, N'. N' -5^h9^5^;i.-l, 4-:/iS^>>^T5X 
N, N, N'. N* 1, 3 -:/iS'>5^T^>. 1 -^5^;i/tf D 

i-x5^;i/t!n-;k i -p<5^;nfn i -x5^;i/tf nU5^>. :i- 

5^Ty-;K i-^5^;I/^$^v-;k i -x5^;i'-r^i5^y-;K 
i-zr^ji^^^V—Jl^. i-^5";ptf^y— ;k i ->^5^;nf^u>^>. i- 
x5^;i/tf^u>?>, N, N* ->?p^5^;nf^^i?>, trui^x n, n~z^^^ 
;u-4-T^/tfu>^>> N. N->?x5^;i/-4-T^y tru-:^>. 

2. 6->f^5F;l/tfU>^>. 2. 4. 6-hU^5^;l/tfU>'>. tfUiS^>^>. tf 

U5>^>. fcf^>^>. ^yux 'fy4^yu>. ^y^^Vz^y. ^:^yu>, 9 



wo 2004/060900 PCT/JP2003/016754 

16 

1. 8-5?T1flf->i^n [5. 4. 0] -7-'>>7^-feX 1. 5-i?T 
1f1f'>i^n [4. 3. 0] -5-y^^>, 1, 4->?T-tft*->i>D [2. 2. 
2] :tiJ7iS^>, N, N->'p<5^;i/jJ>;i/AT5 h\ N, N->?p^5^;i/7-fe hT^ 
5 N, N-5?X5^;WTiz:hT^ H> N, N->?X5^;uyDA>T^ N. N->? 

N, N, N'. N'— 7=-h^^5^;i/X5^W>>?T^>. N. N->?^^;i/TX 
10 N, N->?X5^;1'TXUX hrU>^>. N, N-S?;>^5^;P- 4 / tf 

Uv^X 4-^5^;HfU>?X 2, 4. 6-hUp(5^;HfUi^X 4^/ U N. 

<. hUX9";i<'T5X N, N->?X5^;I.TXUX tfUi^X N. 

tfjJ^U (4-fc'x;i/ifu>?», #u (2-tfx;ufc!>j>?», 4-t*x;nfU>? 
20 TffiVi§c:i:feT#§. 



25 



1 10 0 bvio mm± i 2 o =E)V%i)m.^ 
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17 

^tKmmmm±m\zmri^. ^mmcDmrizmt^^^itifim^o -^gor^ 



Kf^^mmiz-Di^^x 

!t^v^mumzm^v/3:\f^'fy\ 1 500 ^mm-fxi^jt^-^'ft^cDibm^ bv^, 
z.hx. w\m-^/\ay>'(\:^m:»7s%c(Dm.mzm^u mi^izmx\,^<t\^^ 



wo 2004/060900 PCT/JP2003/016754 

18 

Mit?5;^l^cD#ffiTTS^£:$-&S2:<t{cj:0 3. 9'-s?^dd-2, 4, 8, i 
0— T-h^r^-^^U— 3. 9-e?7}NX:7T;^t!P [5. 5] ^>^ti> (£AT. ^ 

mmmm\t^>^x.u7.v h-jiz^^uu^^T.yr^ h(Dmmx\tmmm^4 
0-1 2 0 x:\zmm-r ^mmt:nf3:oo mmmmo^m^^ti^m^immomm 

<fct)if*b<ti4 0 0~4 0, 0 0 0 P aODfgfflTa&t), MJC$f*b<« 

800-20. 000 p acD^HT^^o ^Tc. mi£mm\zmvxmih7i^m\m 

OOP anmTmmm^'r^z.tx'md[:i7i^m(o^^m^T^:bmmw?>n^o 
Mm<Dm>mBmu^\z^'Dxmt>^rcib-m\z\tm^y^\^^7^^. i :j>rBi~ i 



wo 2004/060900 „ 

PCT/JP2003/016754 

19 

MIB agisted; f9#e>n:fe^>:$'xUXU I — )\^z^^au^7.yT^ 

.0 b^jiS (2^|SiB(D^j;S;) 

^mm\z^^^xmmaK!t^iz^rin^nrz^>^jiv x u h-)iz^^ ua^y. 
yy-ih tr^ji'^jiTji'n-jvt^Rm-^-^:^m\zmmm.mit'^^^^w^^ 

^mmM^t'^!i^t\t. mmm\z^mm'3'-7Kmmi'm^Rzsy^r^\,tmmm^- 

^^mf)^5 0 0 0 i> Dm&rf<D%<DT. 0*b<Jil 0 0 OppmOT. ^IZ0 
Ji5 0 0 p pmOTO^XJO-e^-So 

>^;i'T$X hU:7xx;i/T$>. hU^>S^;PT5X hU:7a::!^^;l/T5>. 



wo 2004/060900 PCT/JP2003/016754 

20 

N, N->^^5^;i/T-U>. N, N-z^JL^Ay-^J>. N, N, N', N' - 
•T-h^X5^;i/;>^^>>?T5>> N, N, N', N' —r- h7^^;PX9^l/'>>^T 
N, N, N', N' -"rh^^^JV-l, A-^^yV7^y. N, N. 

N', N' -7^h^^5^;i/- 1, 3->^37>>?T^>, i-^5^;i'tfn-;K i 
5 -x5^;i/tfn-;K i a ue^>. i -x^;nfnu>?>; rf^^thy- 
;k ^Ty-;K 1 -^5^;i/'r^iS^\/-;K i -x5^;i/'i'^^\/-;k i-:/^^ 
)V^^^V—}V. 1 -p^5^;i/tf^y— ;i/> 1 -^5^;vtf^us^>. i-x5^;i/tf 
^U>?>. N, N* ->^^5^;nf^^>5>. tfu>^>. N, NT-e?^5^;i/-4- 

T^/tfUi?>. N, N->?X^;i/-4-T^y^bfU>^>, 2 h^^^^^tf U >^ 
10 4-^ h^5>tfU>?>, 2-p^5^;i/trUi^>. 4-;<^;Hf U>^>> 2, 6 

->?p^5^;i/tfU>^>, 2. 4, 6-hU^^;i/tfU>?>. tfU;5^>^>, tfU^i^ 

if^i^x =^^/ux -rv^yu>. ^3?^u>^x ^:^v''u>, 9-p^9^ 

1, 8->?T1flf'>^7P [5. 4. 0] -7-T:7>7'-k>, 1. 5-i^T1f\d>^ 
15 i^n [4. 3. 0] -5-y^>. 1, A--JT^\f.iy^U [2. 2. 2] rti? 

N, N, N', N'— 7^h-^^5^;i/X5^l/'>>?T^>. N, N->?;>^5^;i/TX 
UX N, N-2^X^;WTXU>> t!Ui?X N, N->?^5^;i'- 4 -75 y tT 
20 U>^>. 4-;>^5^;i/fc!U>^X 2, 4. 6 - h U ^5^;Hf U 4^7 U 4 

n-:/5^;PT5>, tfUv^X N, N->?pC5^;i/TxU >. N, N->?X5^;VT 
XU>75?^D$f*b<. tfU$;?X N, N->?^5^;i/TXUX N, N->^X^ 
;i/Txu >/i>^'#f::$f ^ bv^. 

f^3i^U (4-lfx;i/tfUv?». 5|?U (2-lfx;nf Uv^». 4-t'x;i/trUi^ 



wo 2004/060900 PCT/JP2003/016754 

21 

0 o^)]^%\zMvxi 8 o^;i/%~4 0 o=EA%x;^^mf)m^h\,\ i s 
mm(Dum^T$>^^>^x.^j i — M:^:^7.-^:^—h<Dm>^m^M^},zm{i>' 

±B(D^W^&^h'^^(D^7K&}'Si. 2 0 0 0 p pmiJ^WM^bVio 2 0 0 0 

15 CD^>i5'XUXU h-;l/5^3j^X:77-1' h<Z)^fiK^PlSt- -Bar^lw. ^>i5'XUX 

T^^^^iS'x U X U 1 — J\^i^n^:^^^^—h(DM>\SLm^:kmzm'J>-^'it^ C 

Hic:M*b<«l 0 0 0 ppmOTT^O. #JcMSbViO«l 0 Opp 

20 

T ^)\^^)iy)Vn—JUz-z:>\f>X 

^>5^;i'S. :/n^x;i.s. :7xx;i/«. #ah;w;i/S, ^m^i^Vjm. # 



wo 2004/060900 PCT/JP2003/016754 

22 

5 (3->^5^;i/7x:n;i/) ^5^;i/T;i/n-;K (4-^5^;i/>'x-;i/) 

n— ;k (2, 4->?^5^;t/7in;i/) ^5^;PT;i'n-;K (2, 6-i^^5^;i^:7 
^^}V7)Vu—)V. (3. s-v^p^^^ji/y'xn;!/) :^^)Vr)Vn—)W 
(2, 4, 6- hU^5^;W7xn;i/) (2 - s e c 

:7xn;i/) ^^jVT)Vn—)W (4- s e c -:/5^;i/:7x-;i/) ^5^;i/T;vn— 
10 ;k (2, 4->^- s e c ->*'5^;i/:7x-;i/) ;k (2. 6->?- 

s e c -:/5^;i/:7xn;i/) :A^JV7)l:2—)V. (2. 4. 6-hU-sec-r^ 
5^;i/>'xn;0 ;^^)V7)\^u—)W (2 - t e r t -:/^;i':7xn;i/) 
;i/n— ;k (4- t e r t -y5=-;i'>'xn;i/) pi^^jvyjvn—jv. (2, 4-v?- 
t e r t -y5=-;i/:7xn;i/) p^5^;i/T;Wn— ;K (2, 6->^- t e r t - 
15 ;i/:7xn;i/) ^f^^jVTJi^u—jv, (2, 4, 6 - hu- t e r t -r^5^;i/:7x- 
:^^)VY)ln-)W (4-lf:7x-;W 

;I/T;U3— ;k (2-T>hU;i/) ^5^;i/T;i^a-;K (9-T>hU;i') 
T;i/n— ;k 1 -7x— ;I/X5^;1'T;1/3«-;k i 1 -:7x~;i/X5^;i/ 

20 T;un— ;k >^>'xn;i/^5^;i/T;i/n— ;k h U :7xn;v>^9^;VT;i'n— ;i/;&t^ 
^fe.ti'Sc fSifi^-vh. ^>i^;i/T;i/n— ;k i -:7xn;px^;i.T;pn— ;k >^ 

25 • T^;i/4^;i/T;i/3-;K3D^a 



wo 2004/060900 PCT/JP2003/0167S4 
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15 mx\tmmmiz^mm&^t^mii7^)i^^)iTji:i-)]/t(om^^t:mia vxk 



wo 2004/060900 PCT/JP2003/016754 

24 

;i/i:SrRi;S$i3-§i:^(©KJ«i:i^l^(0'^7jc^«2 0 0 0 ppmOTJ&^Sb 
Vi, <fct)$?^b<«l 0 0 OppmOTTa5J9. 5eJc:^?*b< «5 0 0 p pm|^ 
TT^D. mzU^\^<\^^ 0 0 p pmOTxab-So >KJ^i:i^l^(D#7jcW2 0 0 
0 ppm^@^^<h-^>i$'XUX'J 1 — ;i/>?iJ7Dn3}N;^:7T-r ^^:7X^:CD^;iST 

mmmtl'Xl-^. ^^^>. ^y:^>, :t^^>. y'tiy. \^y^:^>. >^JL9- 

;i/x-5^;k e^:7*P tr;i/x-'T-;K i^>^5^;i/x— 5^h^bh'P:7^>, 
:^=^1J->. mh;<^U>. i^nDj|>;i/A. ts^^-fb^^^ S^i?x^;K ^>if>, 

5^;*;>^ K5^;^7>, >?x5^;i/x— >?:7'5^;i/x— s^:t^U->. ^j^dd 
'^>if>. :t)Vhz:^^ua^>'^>. h;i/X>, ^'>lx>. x^;w^>if>T* 

§o '^\zfitf^v<}±^^^>. H7^:^>. >':/5^;i'X— 7=-;i/, i;7pn^>-if>. 



wo 2004/060900 



PCT/JP2003/016754 



25 

8 3 izm^<Di^)v:2:=.T^^mmmxm^^n^o 
15 mmmM^-^m^^oim^iz-oi^^x 

it^m 100 (CM 9 0 jj^±©wai^b^%fie^^$i^-r § 
a:;i>«M^b<, 9 5^jv%&.±(DmmmMit^m^^^m^-r^z.tt)tmzm^ 
b vi. ^«iiis>fb'&%<D^^T-5i!i^/5>^ 9 0 'E)]^%^mx$> ^t. ik<Dc Kmx 

W'r^rciisb-m\z\tMXf3i\^^i!)K -m^m^f^t. mmtLx^->u>^^v 



wo 2004/060900 PCT/JP2003/016754 

26 

5 R]!^mmzm&ir:^mm-i-^m^nmmrf^n^mf)m^i^\i\ ^^i^^H^t 
mmm-mit^m^^m^^o^mmiz-Di^^x 

h<Dmmi^-^}tmmm^^&mm^<D-m^m^mxm^vrz.miz. c Kjt-iz 
mm-r^^thx^^o 

^rc\tmmm^7i<i'p7)uti^j7Kmmxmmm\^rcimz;kocKm\zm.m'r^:^ 



wo 2004/060900 



PCT/JP2003/0167S4 



27 

5 \mm^ (4) iz^-^n^/\u^>itih^^(DW^Tiz. m^so'c-soo'c 

^i^tbTti> ^^mm^h7m. mmmm<hyi(^m. /\uy>imit7m^.tn 

^r)m}tti^imx\tt2mu±f>^^f3:^mm7!)mz»^v\,\ ^rc. msrfom 
>i:^>i$'xuxu h-ji^^Kjt^-^^^miz^mT^^f^f^mysimmiimcmmm. 

>'x5^;i/x— >?yo fcf;i/x— 7=-;k >?:/5^;i/x— T^h^bHn:?^ 



wo 2004/060900 PCT/JP2003/016754 

28 

5 U^V<\tO. l~5^:;U/'L> j;f90^b<«O. 3 - 3 ^;i./L'r3&'5, 0. 

Ma<DMigm 0 0^-25 ccT^^o SDi^Ms®j!i^;e>^'8 ot:*^iT«MiiS: 

SiJM/iS^iSiitU '^>;$'XUXUI — ;i/>^3j^X3fc^— hCDIelJR 
¥<^^T^5I#M^: biff * b < ;^Vio 

c Kmz^\ir^Mmm(Dnm\^ 1^-1200 mm^ b < . 10 

1 2 0 0^S:Il;lSI^^-ett^jg|^^CDMYb^§I^®ClTc:i:5&^^'&o 



wo 2004/060900 PCT/JP2003/016754 

29 

*>i; < > 7XmM^'b b < ^M^^ 1-20 (7)iafo b < ta^lgfaoD^-fbTK^^T 
^ t) ^ S b < ittyKmm'^h h < \t^mB, i - s (Dma b < ^^Igj^cDMbTlc 
5 mST^O, J;t)$f*b<JfcK^J^^feb<«i^^icl'-4(^>iajfti'bb<«^ia 

10 (2->^a^:X5^;i/) ^>irf>;i>W^b<. #lc:^>>?;i/>^u x'-r H;&W^bVi„ 

MiB^ (4) T^^n^AP^'Mbib-a-^^^ffi-r^diitci.to. ji^Mist 
15 • /\u^>^\:^^m(Dmmm. 

1 O^mm^^VK. 1. 5^:;i/~3^;U:d^#lc$8F^bVio 

20 7)V^VyK}it:^mz'D\/^x 

2|5:^0JOcM^Sfc*5tt§SiiSm4'©7jc^>««. #fc:^^b;feVij&t2 o 0 0 p p 
mOTd«M*bV>o MlC^f *b<«l 0 0 0 p pmOTXab^o M7K5i'«J&«2 0 
OOP pmJ; a*t*^HJT^^55^2^^H^T.ffiVi^^>'i5^xUX 

■^%m(DcKmz^n^K]^>^%^(Dr)vu—)vwtt.. 3 o o o o p pmOT^o^ . 



wo 2004/060900 PCT/JP2003/016754 

30 

if SbVi, MJdif ^b<Jil 0 0 0 0 p pmOTTi&<5o ^t;W3— ;Hi^>^ 
#:6<|JC«5%OT. i?^b<«l%OT. Hlc0Sb<«l OOppmOTT^ 

n'^^mtmvf^n^o mm=m.n. i is b 7933 \zm.f^(D^j)vu-T 



T©:^^T3i»Mf ^Ji^:j&w^bVi„ -^5S:r«-oht 

^W-t^mx^^. -?-©l^©t5fe?l^iaii«5 0'C~1 2 OrOTTifeS, 12 0*0 

tg«^'^Diff*b<;&:v:k„ -■:is^ox:i:.y)i^\,^mMxmmWi^ifi^<. mmm 
^^m&hmr)mTm\zu^. ^mmm<Dj^xw^v<f3:\^\ ±tmm-^m^m 



wo 2004/060900 PCT/JP2003/016754 

31 



^Itlt (iil&t»IH45j^UX5^U>. J^^UT.^^U'X ABS^flg^) ^jJ^UXXt^;!/ 

7.-r^;/5"§l?iPp. -f ^x-/->3 >n-r;i/-ir- 

HmMiSi AVnx fvy^—. ^rv^T.. nif-t^. 

25 '^xx^\zmm^\^mix.im^-^m!^'t^ii\ i^%m^.z.n^(ommmzm^-^ 
(1) wm<D'^im^ 



wo 2004/060900 „^ 
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(2) ^>i5'xuxui — )\^-ji^7.'^'^-v<Dmmm. 

HPLC^gibTWa t e r s^fc$gS eparations Module 
2 6 9 0, ^m§§i:LTWa t e r s^h^Dua 1 A Absorb an ce 
5 Detector 2 4 8 7 (UV- 2 6 0 nm) , ;^;^A^:bTll?W'ffe:^^0 
DS-7 (3 0 OmmX4mm(f)) , ^It^i LTTil hri h U ;Vi:7K® 6 : 

(3) lHlJKbfcW«iii^fc:'&#j(3Di^a!l^ 

V a r i a n^fclS 3 0 0 MH z NMR?ll^^»$fflV\ W.^ UUi^)^!^-^^^^ 

(1) ^>:$^XUXU 1 — ;i/ 

iS^{b^X||*5ic^^%i:©^>^Ury b-S (MS9 9. 4%) ^fei^^ 
i§rfet>©$^bfe. '^7X¥}* 3 8 p pmTi&ofe. 

(2) =4tfbU> 

(3) N, N->?x^;i/TnU> 
J;D^i^$-i3-T;0^e>MV^7t, ■^7K^«2 2 p pinTaSofeo 

(4) tru>^> 

J:0|g^^$i^T;ii&ffiVife, ■^7jc^«2 0ppmTabo^o 

(5) ^^^e^l/^- 

(6) ^>i?;UT;i^n— ;i/ 
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